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Claims priority, application Great Britain Oct. 21, 1955
2 Claims, (CL 230—133)

This invention relates to multi-stage axial-flow com-
pressors, such for instance as are employed in gas-turbine
engines.

In patent specification No. 2,645,413 (Rolls-Royce
Limited), there is described and claimed a stator for a
multi-stage axial-flow compressor comprising a tubular
casing and a stator-blade assembly which includes cir-
cumferentially-disposed blades having blade platforms ex-
tending axially of the casing and circumferentially so that
in assembly the platforms constitute a continuous circum-
ferential ring at the roots of the blades, each of the
axially spaced faces of the set of blade platforms engag-
ing with an adjacent spacer ring to retain the blades axial-
ly spaced from one another, and the blade platforms in-
terlocking with the spacer rings to retain the blades radial-
ly in position, and means for locating the assembly of
rings and stator blades coaxially within the casing. In
the form of axial-flow compressor shown, the casing is
split diametrically and the spacer rings are formed in
halves to permit the blade and ring assembly to be as-
sembled in halves in the casing parts which are thereafter
secured together. It is said moreover that the casing
need not be split and that in this case the spacer rings
may be of comtinuous circular form. The means de-
scribed for locating the blade and ring assembly in the
casing comprises an axial abutment on the casing for
one end of the assembly and means cooperating with the
opposite end of the assembly to load it axially against
the abutment.

This invention has for an object to provide a construc-
tion of stator for a multi-stage axial-flow compressor in
which clearances between the stator blades and the rotor
blading are accurately maintained.

According to the present invention, a stator for a multi-
stage axial-flow compressor comprises a tubular unsplit
casing and within the casing an assembly of axjally-spaced
rows of stator blades and spacer rings between the rows
of blades, which blades have at their root ends axially-
and circumferentially-extending platforms interlocking at
their axially-spaced edges with the spacer rings to retain
the blades radially in position, each of which spacer rings
being made in a plurality of part-circular sections and
each part-circular section being individually secured in
position in the casing.

In constructions according to the present invention it
is preferred to intercalate rows of stator blades engaged
at their root ends with the associated spacer rings with
the rotor blades of an assembled rotor; thereafier the tu-
bular casing is slid over the assembly and the spacer rings
are secured to the casing by fixing means inserted from
the exterior of the casing. It will be appreciated, how-
ever, that the compressor can be built up by introducing
alternate stages of rotor and stator blading in sequence
into the casing, the rotor blade support discs being se-
cured one to another to produce a rotor assembly, whilst
the stator blades are secured to the stator casing through
the associated spacer rings.

Since the sections of each spacer ring are individual-
ly located, the clearances between the stator blades sup-
ported by the spacer rings and the adjacent rotor blading
are accurately maintained.

The sections of the spacer rings may be secured to the
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casing by setscrews, passing through the casing to engage
the sections; where the latter are light alloy material it
may be desirable to provide insert bushings which are
engaged by the setscrews. Alternatively, if the spacer
rings are of steel such insert bushings may be omitted.
The sections of each spacer ring are preferably angular-
Iy staggered with respect to those of the adjacent spacer
rings, and strips are supported between the ends of the
sections to extend axially into engagement with a notch
in the adjacent spacer ring on one side. The strips serve
to prevent angular displacement of the blades supported
between the rings, and also to prevent disengagement of
insert bushings which may be threaded into the ring sec-
tions.

Cne construction of stator for an axial-flow compressor
is illustrated in the accompanying drawings, in which:

FIGURE 1 is an axial section through part of the
COmpressor,

FIGURE 2 is a section on the line II—II of FIG-
URE 1,

FIGURE 3 shows part of FIGURE 2 to a larger scale,

FIGURE 4 is a view in the direction of arrow IV on
FIGURE 3,

FIGURE 5 is a section on the liné V—V of FIGURE

2, and

FIGURE 6 is a section on the line VI—VI of FIG-
URE 2.

Referring first to FIGURE 1, the stator comprises a
casing of full circular sectiom, that is it is unsplit dia-
metrically, and it is formed in two axially-abutting parts
18, 11. The upstream part 10 is secured to the down-
stream part 11 by studs 12.

The stator also comprises fixed inlet guide vanes 13
which support at their inner ends an inlet fairing 14 and
are supported at their outer ends in a ring 15 having a
flange 150 secured by studs 16 to a bolting flange at the
upstream end of the part 10 of the casing.

The compressor stator also comprises a ring of outlet
guide vanes 17 which are mounted in an annular mem-
ber 18 by their inner ends and which are supported with-
in the compressor casing part 11 through platforms 19
at their outer ends, the platforms being provided with
radial dogs 20 which co-operate with corresponding dogs
on the casing part 10.

Between the inlet guide vanes 13 and outlet guide
vanes 17, there are a number of rows of stator blades
21, the rows being held in position in the casing and in
axially-spaced relation with respect to ome another
through spacer rings 22.

Referring now to FIGURES 2 to 6, it will be seen that
each spacer ring 22 is formed in three part-circular sec-
tions 22a, 22b, 22¢ and that each of these sections is in-
dividually mounted in position in the compressor casing.

Each of the sections 22a, 22b, 22¢ which may be of
light alloy material, is generally of channel cross-section
and has thickened portions at each end and at its mid
length, which thickened portions have threaded into
them bushings 23 with conically-flanged heads 23a. The
bushings 23 have threaded bores to receive retaining set-
screws 24 which pass through the casing. The flanged
heads 23a of the bushings in the ends of the sections
are of such dimension as to extend to the end of the
sections where they are each provided with a flat sur-
face flush with the end of the section (see FIGURE 3).
The setscrews 24 engaged in the bushings 23 at the ends
of the sections are retained against rotation by double
tab washers 25 and the setscrews 24 which engage the
bushings 23 at the centers of the sections are held against
rotation by tab washers 26, each of which carries a peg
27 which is received in aligned holes in the casing and
in the spacer ring section. The sections 22a, 22b, 22c
of each of the spacer rings 22 are angularly staggered
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with respect to the sections of the spacer rings on each
side of it so that the gaps between the ends of the sec-
tions of each spacer ring are aligned axially with the
thickened center portion of the spacer rings on each side
of it.

Each of the stator blades 21 has at its radially outer
end an axially- and circumferentially-extending blade
platform 28, the axially-spaced edges of which have
flanges 29 engaging with peripheral grooves 224 in the
axially-facing surfaces of the spacer rings 22. The
blades 21 are thus retained radially and axially in posi-
tion. The radially inner ends of the blades in the con-
struction illustrated pass through slots in and are brazed
or welded to continuous channel-section rings 3¢ (see
FIGURE 1).

In order to retain the blades 21 circumferentially
in position, retainer strips 31 are provided. These
retainer strips are supported at one end between ad-
jacent ends of the spacer ring sections by pairs of
dowel pegs 32 (FIGURES 4 to 6) which project
into holes in the adjacent ends of the sections and
are provided with peripheral flanges 324 to be received
in recesses in the retainer strips 31. Each retainer strip
31 extends axially of the casing from the spacer ring
22 by which it is supported to engage by its other end
in a notch 35 in the mext adjacent spacer ring on one
side of the spacer ring from which the strip is supporied.
The radially-inner edges of the retainer strips lie fiush
with: the radially-inner surfaces of the spacer rings 22
but are cutaway as indicated at 33 in FIGURES 5 and 6
to pass over the blade platforms 28. The blades adja-
cent the retainer strips 31 have the flanges 29 at the
axially-spaced edges of their platforms cut back to al-
low the strips to pass between the edges, so that the re-
tainer strips afford circumferential abutments preventing
circumferential displacement of the blades.

The retainer strips 31 also serve to prevent rotation
of the bushings 23 by engagement with the flats on the
flanged heads 23a of the bushes at the ends of the spacer
ring sections and by engagement in notches as indicated
at 34 in the flanges 234 of the bushings at the mid length
of the spacer ring sections (see FIGURE 4),

It will be seen that since each of the spacer ring sec-
tions is individually located within the casing of the com-
pressor, the stator blades supported by the spacer rings
may have an accurately controlled clearance from the
rotor blading of the compressor.

We claim:

1. A stator for a multi-stage axial-flow Compressor
comprising a tubular unsplit casing, a plurality of axial-
ly-spaced rows of stator blade members within the cas-
ing, each of the stator blade members having at its end
adjacent the casing an axially and circumferentially-ex-
tending platform, the platforms of each row of blade
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members together forming an annulus, and means sup-
porting the blade members in position in the casing with
their platforms in radially spaced relation thereto and
holding the rows of blade members in axially-spaced re-
lation comprising a plurality of spacer ring members
said spacer rings having axial notches, the spacer ring
members and the annuli formed by the platforms of the
rows of blade members alternating axially of the casing
so that there is a spacer ring member engaged between
each pair of adjacent rows of blade members, certain of
said members at the zones of engagement having an axial-
ly extending interlocking feature interengaged with its
companion of said members to retain the blade members
in position, each spacer ring member comprising a plu-
rality of part-circular sections, said part circular sections
each having terminal ends extending radially outward into
contact with the casing, the part circular sections of each
spacer ring member being angularly staggered with re-
spect to the part-circular sections of each adjacent spacer
ring member, and means engaging both the radially ex-
tending portions of the part-circular sections and the cas-
ing and securing each of the part-circular sections indi-
vidually to the casing comprising set screws extending
through the casing and having threaded engagement with
the part-circular section, and retainer strips, each retainer
strip being supported at one end between the adjacent
ends of a pair of part-circular sections of a spacer ring
member and extending axially from the spacer ring mem-
ber between the platforms of a pair of blades, the next
adjacent spacer ring member having a peripheral notch
engaged by said retainer strip, whereby the blade mem-
bers are restrained against circumferential displacement.

2. A stator as claimed in claim 1, wherein the part-
circular sections have threaded bushings secured in them
to receive the setscrew means, and, wherein the retainer
strips also engage the bushings and hold them against
rotation,
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